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DETAILED ACTION 
Continued Examination Under 37 CFR LI 14 
A request for continued examination under 37 CFR 1.1 14 was filed in this application 
after appeal to the Board of Patent Appeals and Interferences, but prior to a decision on the 
appeal. Since this application is eligible for continued examination under 37 CFR 1.114 and the 
fee set forth in 37 CFR 1.17(e) has been timely paid, the appeal has been withdrawn pursuant to 
37 CFR 1.114 and prosecution in this application has been reopened pursuant to 37 CFR 1.114. 
Applicant's submissions filed on 8/24/2004 and 1 1/15/2004 have been entered. 



Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claims 1-2,4-11, 13-15 remain and new Claims 16-29 are rejected under 35 U.S.C. 112, 
first paragraph, as failing to comply with the written description requirement. The claim(s) 
contains subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. This rejection is maintained for 
the reasons of record set forth in the Official actions mailed 7/30/2003, 3/04/2004 and 6/16/2004. 
Applicant's arguments filed 8/24/2004 and 1 1/15/2004 have been considered but are not deemed 
persuasive. 
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Applicant broadly claims plant cells comprising nucleic acid molecules encoding a 
chimeric isoprenoid synthase having a non-naturally positioned or asymmetrically positioned 
functional domain that synthesizes a reaction product not produced by the non-chimeric 
isoprenoid synthase or at least two reaction products not normally produced together by the wild 
type or non-chimeric isoprenoid synthase and a chimeric isoprenoid synthase comprising a first 
domain and a second domain from a different isoprenoid synthase. 

Applicant describes TEAS and HVS cDNA incorporated through reference (Back and 
Chappell, J. Biol. Chem. 1995, Vol. 270, pp. 7375); oligonucleotides of SEQ ID NO: 1-6 for 
constructing chimeric synthases; domain maps of chimeric sesquiterpene synthases CHI -CHI 4 
in Figure 4a comprising sections of TEAS and HVS; altered aristolochene and vetispiradene 
ratios produced by CH4 and CH10-CH14; Figures 7 and 8 show hypothetical domain switching 
and hypothetical reaction products for chimeric quiescent-casbene synthase and chimeric 
quiescent-cadinene synthase. 

Applicant does not describe all chimeric isoprenoid synthases having chimeric or 
asymmetrically positioned homologous domains that synthesizes any one or at least two of any 
possible kind of isoprenoid or a representative number of chimeric synthases comprising first 
and second domains from different isoprenoid synthases. 

The Federal Circuit has recently clarified the application of the written description 
requirement to inventions in the field of biotechnology. The court stated that, "A description of a 
genus of cDNAs may be achieved by means of a recitation of a representative number of 
cDNAs, defined by nucleotide sequence, falling within the scope of the genus or of a recitation 
of structural features common to members of the genus, which features constitute a substantial 
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portion of the genus." See University of California v. Eli Lilly and Co., 1 19 F.3d 1559; 43 
USPQ2d 1398, 1406 (Fed. Cir. 1997). 

Applicants fail to describe a representative number of chimeric isoprenoid synthases that 
synthesize reaction products not produced by the non-chimeric isoprenoid synthase. Applicants 
only describe chimeric sesquiterpene synthases of TEAS and HVS chimeric variants CH4 and 
CH10-CH14 that demonstrated a reaction product not produced by the non-chimeric isoprenoid 
synthase or at least two reaction products not normally produced together by the wild type 
isoprenoid synthase. Furthermore, Applicants fail to describe structural features common to 
members of the claimed genus of chimeric isoprenoid synthases. Hence, Applicants fail to meet 
either prong of the two-prong test set forth by Eli Lilly. Furthermore, given the lack of 
description of the necessary elements essential for chimeric sesquiterpene synthases that 
demonstrate a reaction product not produced by the non-chimeric isoprenoid synthase or at least 
two reaction products not normally produced together by the wild type isoprenoid synthase, it 
remains unclear what features identify a chimeric isoprenoid synthase that produces the two 
reaction products not normally produced together by the wild type isoprenoid synthase. Since 
the genus of chimeric isoprenoid synthases has not been described by specific structural features 
that demonstrate a reaction product not produced by the non-chimeric isoprenoid synthase, the 
specification fails to provide an adequate written description to support the breath of the claims. 

Based upon the disclosure of TEAS and HVS, there is insufficient relevant identifying 
characteristics to allow one skilled in the art to completely determine the structure of chimeric 
isoprenoid synthases, that synthesizes a reaction product not produced by the non-chimeric 
isoprenoid synthase or at least two reaction products not normally produced together by the wild 
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type or non-chimeric isoprenoid synthase, absent further guidance. Since the claimed genus 
encompasses undisclosed or yet to be discovered sequences that synthesizes a reaction product 
not produced by the non-chimeric isoprenoid synthase or at least two reaction products not 
normally produced together by the wild type or non-chimeric isoprenoid synthase, the disclosure 
TEAS and HVS chimeric variants CH4 and CH10-CH14, does not provide adequate description 
of the broadly claimed genus. In view of the level of knowledge and skill in the art one skilled in 
the art would not recognize from Applicant's disclosure that Applicant was in possession of 
chimeric isoprenoid synthases having a non-naturally/chimeric or asymmetrically positioned 
functional domain that synthesizes a reaction product not produced by the non-chimeric 
isoprenoid synthase or at least two reaction products not normally produced together by the wild 
type or non-chimeric isoprenoid synthase, other than chimeric variants of comprising TEAS and 
HVS, CH4 and CH10-CH14, as broadly claimed. 

Applicant asserts that the written description requirement is satisfied by the insertion of 
language reciting a conserved amino acid motif, together with language that specifies the relative 
position of the specific domains of the chimeric synthase (response page 15 lines 10-15). The 
motif that Applicant has recited is found in both non-chimeric wild type isoprenoid synthases 
and Applicant's chimeric isoprenoid synthases. Since both chimeric isoprenoid synthases and 
non-chimeric synthases have the motif it is not a defining element of a chimeric synthase. 
Further, not all isoprenoid synthases share the same mechanisms, domain requirement for 
activity, products formed, or relative position of specific domains, and thus Applicant has not 
described a representative number of chimeric isoprenoid synthases. 
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Applicant asserts that the chimeric polypeptides are defined by specific structural features 
that include the domains that control the synthesis of specific isoprenoid products (response page 
16 lines 6-8). Applicant has not described chimeric isoprenoid synthases that synthesize a broad 
range of isoprenoid products or a broad range of specific isoprnoid products. Applicant only 
describes chimeric isoprenoid synthases CH4 and CH10-CH14 that produced sesquiterpenes 5- 
epi-aristolochene and vetispiradiene. 

Applicant asserts that there is sufficient structural and functional information supported 
by "other results on domain swapping" about the polynucleotides and the encoded polypeptides 
to provide a written description of the invention (response page 16 lines 15-22), and that their 
work establishes that chimeric isoprenoid 1 synthases catalyze a spectrum of reaction products not 
obtained with naturally occurring wild type synthases (response page 16 lines 23-25). It is not 
clear what Applicant means by "other results on domain swapping". Applicant has only 
described chimeric isoprenoid synthases CH4 and CH10-CH14 that synthesized 5-epi- 
aristolochene and vetispiradene in varying ratios when transformed into E. coli on page 17 in 
Table 1, wherein 5-epi-aristolochene and vetispiradene are the natural products of the respective 
wild type tobacoo and hanbane enzymes domains of which are comprised within the chimera. 
Applicant has not described chimeras of isoprenoid synthases that synthesize novel isoprenoids. 

Applicant further asserts that the published work of Schalk et aL, PNAS, 97; (22): pp. 
1 1948-1 1953 shows that the authors identified the conserved domains and were able to 
reorganize the conserved domains to produce novel chimeric isoprenoid synthases having altered 
activities (response page 19 lines 1 -8). This is not made evident by Schalk et aL (PNAS, 97; 
(22): pp. 1 1948-1 1953), where the author's remarks are directed towards the involvement of 
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specific residues and the importance of progressively placed directed mutations into a conserved 
region and not asymmetrically positioned domains as being determinant for changes in product 
formation. Further, the swapping of portions of the two respective enzymes analyzed by Schalk 
et al. did not follow recognized intron exon boundaries but rather were determined as a matter of 
conveniently located restriction sites within the cDNA. Moreover, the publication date of the 
cited reference is well after the date of the priority claim (4/12/1996) of the instant application 
and does not support Applicant's assertion that the reference provides a description of the 
broadly claimed genus of chimeric isoprenoid synthase polypeptides and polynucleotides 
encoding said polypeptides. 

Applicant asserts that the published work of Erickson H. et al. J. Am. Chem. Soc; 2003 
vol. 125, pp. 6886-6888; see page 6886, is not applicable to the issues of chimeras that have the 
isoprenoid synthase activity that forms either 5-epi-aristolochene and vetispiradene (response 
page 19 lines 15-26). Those remarks were made under lack of enablement and not written 
description. 

Claims 1-2, 4-11, 13-15 remain and new Claims 16-29 are rejected under 35 U.S.C. 1 12, 
first paragraph, because the specification, while being enabling for plant cells and plants 
comprising chimeric variants of sesquiterpene cyclases (e.g. TEAS and HVS and CH4, CH10- 
CH14), does not reasonably provide enablement for plant cells and plants comprising any 
chimeric isoprenoid synthase having an asymmetrically positioned homologous domain that 
synthesizes a reaction product not produced by the non-chimeric isoprenoid synthase or at least 
two reaction products not normally produced together by the wild type or non-chimeric 
isoprenoid synthase. The specification does not enable any person skilled in the art to which it 
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pertains, or with which it is most nearly connected, to make the invention commensurate in 
scope with these claims. 

The claimed invention is not supported by an enabling disclosure taking into account the 
Wands factors. In re Wands, 858/F.2d 731, 8 USPQ2d 1400 (Fed. Cir. 1988). In re Wands lists 
a number of factors for determining whether or not undue experimentation would be required by 
one skilled in the art to make and/or use the invention. These factors are: the quantity of 
experimentation necessary, the amount of direction or guidance presented, the presence or 
absence of working examples of the invention, the nature of the invention, the state of the prior 
art, the relative skill of those in the art, the predictability or unpredictability of the art, and the 
breadth of the claim. 

Applicant broadly claims plant cells and plants comprising nucleic acid molecules 
encoding a chimeric isoprenoid synthase having a non-naturally positioned or asymmetrically 
positioned functional domain that synthesizes a reaction product not produced by the non- 
chimeric isoprenoid synthase or at least two reaction products not normally produced together by 
the wild type or non-chimeric isoprenoid synthase, or plants or plant cells comprising a chimeric 
isoprenoid synthase comprising a first domain and a second domain from a different isoprenoid 
synthase. 

Applicant teaches TEAS and HVS cDNA incorporated through reference (Back and 
Chappell, J. Biol. Chem. 1995, Vol. 270, pp. 7375); oligonucleotides of SEQ ID NO: 1-6 for 
constructing chimeric synthases; domain maps of chimeric sesquiterpene synthases CHI -CHI 4 
in Figure 4a comprising sections of TEAS and HVS; Figure 6 shows the domain switching 
strategy that produced CH4 and resulted in a synthase having an altered enzyme activity; Figures 
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7 and 8 show hypothetical domain switching and hypothetical reaction products for chimeric 
quiescent-casbene synthase and chimeric quiescent-cadinene synthase; cloning of CHI -CHI 4 
using said oligonucleotides of SEQ ID NO: 1-6 on pages 10-16; altered aristolochene and 
vetispiradene ratios produced by CH4 and CH10-CH14 when transformed into E. coli on page 
17 in Table 1; and the structure for potential chimeric quiescent synthases on pages 18-19; and 
potential chimeric casbene and cadiene synthases on pages 19-20; and prophetic transformation 
and expression of bacteria, yeast and plants using said chimeric synthases on pages 20-36. 

Applicant does not teach all nucleic acid molecules encoding functional or nonfunctional 
domains of isoprenoid synthases that could be used as asymmetrically positioned homologous 
domains in chimeric isoprenoid synthases other than the nucleic acid molecules encoding the 
functional chimeras of CH4 and CH10-CH14 comprising domains from TEAS and HVS that 
when combined form a chimera synthesizing 5-epi-aristolochene and vetispiradene at various 
ratios when transformed into E. coli. 

The state of the art for designing chimeric proteins having modified catalytic function 
and altered products is highly unpredictable especially when changes are extrapolated onto 
similar enzymes that do not share the same biochemical mechanism. Without appropriate 
guidance, one of skill in the art would not know which domains when swapped would be 
effective. The unpredictability is evident in a newly defined group of monoterpene synthases, a 
sub group of the claimed isoprenoid synthases, isolated from snapdragon (Dudareva N. et al., 
The Plant Cell, May 2003, Vol. 15, p. 1227-1241; see page 1237 column 2 and page 1238 Figure 
10). The isolated polynucleotides did not encode a conserved protein motif that is associated 
with the biochemical mechanism of the monoterpene synthases identified previously from other 
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plant species and were lacking a 200 amino acid region common to the subfamily. Hence there 
appears to be a different mechanism at work in the monoterpene synthases isolated from 
snapdragon as compared to other species. Therefore, not all isoprenoid synthases are similar 
enough to allow for general assumptions in their redesign. 

Given the unpredictability in the art as to which domains from which plants would 
tolerate chimerization; the breadth of the claims encompassing any plant cell comprising any 
number of enzymatic domains selected from a broad category of isoprenoid synthases; the lack 
of guidance in the specification or in the prior art as to which domains of the isoprenoid synthase 
enzyme family would best serve the invention; one would not know based upon Applicant's 
disclosure which embodiments would be inoperable and predictably eliminated. Thus, undue 
trail and error experimentation would be needed to make and clone a multitude of non- 
exemplified isoprenoid synthase chimeras and to test them in a myriad of non-exemplified 
expression systems for a multitude of altered isoprenoid products. Therefore, the invention is not 
enabled for the scope set forth in the claims. 

Applicant asserts that the Examiner recited Schalk & Croteau (2000) and El Tamer 
(2003) as lack of enablement that there is a not a reasonable probability of producing of 
producing active chimeric isoprenoid synthases using domain swapping (response pages 21-22) 
that the specification may omit detail when the state of the art is high (response page 23 lines 1- 
8) that the degree of unpredictability is overcome by the skill of those of ordinary skill (response 
page 24 lines 1-7), that the scope of the claimed invention is relatively restricted such that undue 
experimentation is not present or it is minimal (response page 25 line 14 to page 26 line 2) and 
that the state of the art does not suggest unpredictability (response pages 26-27). 
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The published work of Schalk et aL, PNAS, 97; (22): pp. 1 1948-1 1953 shows that the 
authors identified the conserved domains and were able to reorganize the conserved domains to 
produce novel chimeric isoprenoid synthases having altered activities (response page 19 lines 1- 
8). This is not made evident by Schalk et al (PNAS, 97; (22): pp. 1 1948-1 1953), where the 
author's remarks are directed towards the involvement of specific residues and the importance of 
progressively placed directed mutations into a conserved region and not asymmetrically 
positioned domains as being determinant for changes in product formation. Further, the 
swapping of portions of the two respective enzymes analyzed by Schalk et al. did not follow 
recognized intron exon boundaries, as in the instant application, but rather were determined as a 
matter of conveniently located restriction sites within the cDNA. Moreover, the publication dates 
of the cited references 2000 and 2003 are well after the date of the priority claim (4/12/1996) of 
the instant application and do not support Applicant's assertions that the references provide 
enablement by reflecting the state of the art for making and using the broadly claimed genus of 
chimeric isoprenoid synthase polypeptides or provide evidence that the degree of 
unpredictability is overcome by one of ordinary skill. Applicant's remarks that undue 
experimentation is not present or that it is at least minimal, because the scope of the claims is 
limited, is not well founded. The enablement art cited Dudareva N. et al., The Plant Cell, May 
2003, Vol. 15, p. 1227-1241 clearly shows that not all isoprenoid synthases are similar enough to 
allow for general assumptions in their redesign and thus the degree of extrapolation introduces a 
significant amount of unpredictability. Furthermore, see In re Fisher, 166 USPQ 18, 24(CCPA 
1970) which teaches "That paragraph (35 USC 112, first) requires that the scope of the claims 
must bear a reasonable correlation to the scope of enablement provided by the specification to 
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persons of ordinary skill in the art. In cases involving predictable factors, such as mechanical or 
electrical elements, a single embodiment provides broad enablement in the sense that, once 
imagined, other embodiments can be made without difficulty and their performance 
characteristics predicted by resort to known scientific laws. In cases involving unpredictable 
factors, such as most chemical reactions and physiological activity , the scope of enablement 
obviously varies inversely with the degree of unpredictability of the factors involved." 

Claims 3 and 12 are allowed. 

Claims 1-2, 4-1 1, 13-15 and 16-29 are rejected. 

The claims are deemed free of the prior art given the failure of the prior art to teach or 
reasonably suggest a chimeric isoprenoid synthase encoding polynucletidedes comprising the 
coding regions of the active domains and ratio forming domain of TEAS from Tobacco and HVS 
from henbane and plant cells and plants transformed therewith. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Russell Kallis whose telephone number is (571) 272-0798. The 
examiner can normally be reached on M-F 8:30-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amy Nelson can be reached on (571) 272-0804. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Russell Kallis Ph.D. 
February 4, 2005 



